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CHESHIRE MERES 1995 MAY-JUNE SURVEYS
SUMMARY
Ten Cheshire meres were surveyed in November 1994 ( report MSP-CME-95-01) and 
then again in May-June 1995 as part of a rolling program examining the water quality of 
this group of still waters. The ten meres surveyed were: Betley, Budworth, Combermere, 
Hatchmere, Oak mere, Pick mere, Redes, Rostheme, Tabley, and Tatton. This report 
discusses the results of the May-June survey before making a comparison between these 
and the November survey results.
Little variation between sites was observed on any of the meres implying that reasonable 
spatial coverage is obtained using three sample sites. Differences in nutrient variables 
ammonia, total phosphorus and ortho-phosphate were observed between surface and 
bottom samples.
Hatchmere and Redes mere were found to be phosphorus limiting, i.e. relatively low in 
phosphorus and high in nitrogen compared to the other meres. Oak mere, Tatton and 
Betley were found to be nitrogen limiting, Betley being also relatively high in phosphorus.
Irt May 1995 all but two of the Secchi depth readings were less than 3 meters, both of 
these readings were for Budworth. In November 1994 only Tatton and Rostheme had 
Secchi depth greater than 3 meters. One of the criteria for designation of a still water as 
eutrophic under both the UWWT and Nitrate Directives is a Secchi depth annual 
geometric mean of less tfcm 3 m, where this .reduced transparency is due to algal growth.9
In May 1995 Rostheme and Combermere were both stratified with oxygen levels at the 
deepest point sampled of 8 and 0 % saturation respectively. In November 1994 Rostheme 
alone was stratified, and deoxygenated at the sediment level. In addition Tatton showed 
some indication of stratification but this cannot be asserted unequivocally. Of the meres 
Combermere (117 % saturation), Rostheme (128 %) and Tabley (133 %) displayed the 
most supersaturated surface waters, M the case of Tabley this elevated oxygen reading 
does not correspond with a high chlorophyll a concentration and is possibly due to the 
effects of macrophytes.
An initial trophic classification exercise of the meres provides the following results: 
Rostheme is hyper-eutrophic; Betley is hyper-eutrophic/eutrophic; Hatchmere, Pick mere, 
and Tatton are eutrophic; Combermere is eutrophic/mesotrophic; Redes and Tabley are 
mesotrophic. No class is given for Oak mere as the application of the OECD 
classification scheme gave an incorrect trophic status. It must be emphasised that these 
classes are based on a limited data set and do not in themselves mean that the meres are 
significantly removed from their natural state.
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CHESHIRE MERES 1995 MAY-JUNE SURVEYS
INTRODUCTION
Ten Cheshire meres were surveyed in May-June 1995 as part of a rolling program 
examining the water quality of this group of still waters. These meres were 
previously surveyed in November 1994 (see report MSP-CME-95-01). This report 
draws upon the results of the May survey and those included in earlier reports.
METHODOLOGY
The methodology employed was largely identical to that detailed in the report 
MSP-CME-95-0!. Where possible the same sample points were surveyed, but a 
Seafarer echo sounder was used to help find the deepest points on the meres for 
sampling leading to some of the differences in sample point locations.
In addition to the physio-chemical survey reported here, algal samples were also 
taken. Their methodology and results will be reported on separately.1
RESULTS
In May-June 1995, ten meres were surveyed: Bedey, Budworth, Combermere, 
Hatchmere, Oak mere, Pick mere, Redes, Rostheme, Tabley, and Tatton.
Appendix 1 illustrates each mere and the location of each sampling site, With a list 
of their national grid reference numbers. In Appendix 2 graphs illustrate water 
column profiles for physicochemical-chemical parameters; and bar charts describe 
surface and bottom water concentrations of determinants such as nutrients. 
Statistical Tables (Appendix 3) provide further information on all measured 
parameters for each mere, including a comparison with the November results. 
Finally, Appendix 4 lists all raw data.
RESULTS OF WATER PROFILES
Specific conductivities (|iS/cm) were found to vaiy between, meres, mean values 
being;
Pickmere(979)>Budworth(761) >Tabley(684)> Betley(642) >Redes(602)> 
Combennere(535) > Tatton(510) > Rostheme(473) > Hatchmere(435) > Oak 
mere(113).
Only Combermere and Rostheme had a noticeable change of specific conductivity 
with depth, consistent with their stratified state.
Other elements of the water profiles are dealt with in the discussion. Changes 
within meres over depth for: temperature, pH, dissolved oxygen and light 
penetration are far greater than the variation of means between meres.
3.2 NUTRIENT RESULTS
With the exception of suspended solids results given in mg/1, all other parameters in 
this section are expressed in ng/1. It is important to note that due to the limitations 
of the equipment bottom samples could only be taken at depths down to 16 m. 
Consequently data given for Rostheme sites 1, 2 and 3 are not true bottom results. 
This distinction is important since Rostheme, whilst deoxygenated near the 
sediments, is 45 % saturated with DO at 16 m.
S u s p e n d e d  S o l id s  rs.s.'i a n d  V o l a t il e  S u s p e n d e d  S o l id s  fv .s.s.')
Suspended solids levels at the surface ranged between 1.3, limit of detection (i.e. 
l.o.d.) and 6 mg/1 except for Betley where the range was 8 to 11 mg/1. One value 
of 11 mg/1 for Combermere site 1 has been ignored since it is inconsistent with the 
other two sites and previous surveys.
All volatile suspended solids readings were below the limit of detection. The l.o.d. 
of 10 mg/1 for this analysis is greater than the corresponding total s.s. value for 
most of the samples.
N it r a t e  a n d  N itrite
Levels for Nitrate were similar for both surface and bottom samples and between 
sample points on each of the meres except in Betley and Oak mere. In the later 
two cases levels were two to three orders of magnitude less.
Budworth(4800) > Hatchmere(3700) > Redes(3000) > Rostheme(1700) > 
Combermere(1650) > Pick mere(800) > Tabley(400) > Tatton(90) > Betley(27) > 
Oak mere(5).
For Nitrite as with Nitrate there was little difference between top and bottom 
samples at the same station and between sites in the same mere, the only exception 
being Betley site 3 bottom (7.2), which though consistent with the elevated Nitrate 
level found at this site is markedly different to that seen at the other sites (0.7).
Combermere(50) > Budworth(40) > Hatchmere(20) * Redes(20) * Tabley(20) > 
Rostheme(18) > Pick mere(7) > Tatton(5) > Betley(2) > Oak mere(0.5).
The order of meres given for nitrate and nitrite concentration is the same except for 
the positions of Combermere and Tabley which have relatively higher levels of
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nitrite. An examination of the ratio of N 03:N02 however shows a wide variation 
between the meres, from a maximum of around 200:1 for Hatchmere down to 
around 10:1 for Betley and Oak mere.
A m m o n ia
Ammonia levels do not follow the pattern seen for nitrate and nitrite. While similar 
levels of ammonia are to be see in Oak mere, Budworth and Redes the nitrate levels 
are significantly different. Also unlike nitrate and nitrite levels there appears to be a 
significant difference between bottom and surface samples.
Surface
Tabley(181) > Pick mere(llO) >Budworth(100) > Combermere(70) * Redes(70) > 
Betley(51) > Hatchmere(46) > Tatton(44) > Rostheme(23) > Oak mere(18)
Bottom
Combermere(560) > Tabley(260) > Pick mere(l80) > Tatton(177) > 
Hatchmere(120)>Betley(90)> Budworth(71) > Redes(54) > Rostheme(38) > 
Oak mere(21)
Ammonia levels in Combermere and Budworth bottom samples are not consistent 
with the general order of values seen for the top stations of the meres. The very 
high ammonia levels in Combermere bottom samples may be a result of their 
deoxygenated state.
ortho-phosphate
For Betley, Budworth and Oak mere there is little variation of ortho-phosphate 
between the surface and bottom, whilst for Hatchmere and Redes levels of ortho­
phosphate were relatively low.
Surface
Betley(381) >Budworth(128) >Rostheme(144) > Tabley(106) > Combermere(90)
> Oak mere(45) > Tatton(7) > Hatchmere(6) > Redes(2.5) > Pick mere(2)
Bottom
Betley(360) > Rostheme(325) > Combermere(214) > Tabley(196) > 
Budworth(130)>0akmer€|(60)> Tatton(36) > Pick mere(14.5) > 
Hatchmere(12.5) > Redes(5).
Given the order of meres based on surface mean concentration only Combermere 
and Pick mere are seen to change in their relative positions when bottom mean 
concentrations are considered.
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T o t a l  p h o s p h o r u s
Separate means are given for surface and bottom stations with the bottom mean 
being consistently greater. The ratio of surface to bottom total phosphorus varies 
between meres from nearly 4:1 for Hatchmere down to about 1.3:1 for Redes. 
There is little difference in the order of meres given by decreasing concentration for 
ortho-phosphate and total phosphorus.
Surface
Betley(450) > Rostheme(220) > Tabley(180) > Budworth(164) > 
Combermere(136) > Oak mere(103) > Tatton(53) > Pick mere(33) > 
Hatchmere(33) > Redes(33).
Bottom
Betley(492) > Tabley(293) > Rostheme(273) > Combermere(259) > 
Budworth(185) > Oak mere(134) > Hatchmere(124) > Tatton(105) >Pick 
mere(104) > Redes(44)
For Hatchmere, Pick mere, Redes mere and Tatton mere ortho-phosphate accounts 
for less than 25 % of total phosphorus, for all the other meres this figure is over 50
% . '
S il ic a t e  -  S o l u b l e  R e a c t iv e  S il ic a  
Results from the meres show:
Tabley(11200) > Tatton(3560) > Betley(3270) > Combermere(1860) > Pick 
mere(1370) > Budworth(1210) > Redes(660) > Rostheme(431) > Oak mere(390)
> Hatchmere(90).
There is little variation within meres except for Tabley site 2 for which the level of 
silicate was significantly lower (670) than at the two other sites. The mean given 
for Tabley above ignores this reading.
The values given above are a mean of surface samples. Generally surface and 
bottom levels were similar with the following exceptions: Rostheme bottom 
samples were uniformly higher, bottom mean (1990); Hatchmere and Combermere 
higher readings were found at two out of three bottom stations, i.e. 600 
(Hatchmere) and 5100 (Combermere).
4.0 DISCUSSION
4.1 A COMPARISON OF WATER PROFILE DATA FROM THE TWO 
SURVEYS
Appendix 3 compares mean profile data from the November '94 and May '95 
surveys. For each mere little or no difference in results was noted between sites 
during either survey. It should be noted that for both surveys the shallower regions 
of the meres received less attention than the deeper sites since they are less likely to 
stratify, see Combermere site 1 Appendix 2.
In May only Combermere displayed 0% oxygen saturation.
Only Oak mere was found to be acidic. The remaining meres were weakly alkaline 
with the variation in pH between samples possibly determined by the effects of 
photosynthesis, Figure 1.
B e t l e y
No change of water chemistry with depth was noted during the November survey. 
In May a fall in dissolved oxygen from 98 % to 91 %, and of temperature from 
17.4 to 16.3 °C was observed at one site of depth 0.8 m. Dissolved oxygen levels 
were consistently higher in May than November i.e. 91 to 99 % as opposed to 62 
to 76 % saturation.
B udw or th .
Little variation in profile determinants was observed either in November or May. 
Dissolved oxygen levels were seen to increase from 80 to 84 % saturation in 
November to 98 to 104 % in May.
C o m b e r m e r e .
In November no change in water chemistry with depth was noted. In comparison 
by May a change with depth was seen at sites 2 and 3, with evidence of 
stratification at around 5 m, Appendix 2. Below 8 meters the mere was found to 
be deoxygenated. Water at 9 m was found to be colder at the end of May than the 
previous November, a result of cooling which occurred subsequent to the 
November survey. This is additional proof of poor vertical mixing indicative of 
stratification.
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H a t c h m r r r .
No variation in chemistry with depth was seen in November. In May a clear 
change with depth was measured for DO, pH and temperature, with dissolved 
oxygen levels falling to 26 % at only 2.8 meters depth.
O a k  m e r e .
No variation with depth was seen for either the May or November profile. Oak 
mere was the only one of the 10 meres to be found to be acidic, mean pH 4.6.
P ick  M e r e .
No variation with depth was found for the November profile but changes were seen 
during May. Dissolved oxygen levels only fell to 60 % even though at 6.2 m this is 
one of the deeper meres. Pick mere is extensively used by power boats and other 
motored craft and it is possible that such activities help in aerating the water.
R o sth r r n r
In both the November and May surveys Rostheme mere was found to be stratified. 
In May the degree of stratification was not as great and the water at the lake's 
bottom was still oxygenated though only to 8% saturation at 27 meters.
T a b l e y
No change with depth was seen for the November profile, while in May dissolved 
oxygen feS from 130 to 54 % saturation for the one sample point over 3 meters in 
depth. In comparison dissolved oxygen levels in November ranged between 61 and 
63 % saturation. Tabley displayed the greatest degree of supersaturation in terms 
of dissolved oxygen, maximum 133 %, of any of the meres surveyed in May.
T a t t o n
In November a slight fall in DO (87 to 81 %) occurred at the deepest site 
examined, 8 meters. In May the change of DO, temperature, pH and conductivity 
with depth was indicative of stratification, but the hyperlimion begins at 6 meters 
with the sediment at only 8 meters. It is possible that the apparent structure in the 
water column is due to the influence of the sediment rather than a conventional 
thermal barrier to mixing.
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4.2 DISCUSSION OF THE IMPLICATION OF THE NUTRIENT RESULTS
Inorganic nitrogen and total phosphorus provide good measures of the amounts of 
nitrogen and phosphorus available for further growth in freshwater systems.
A comparison of ortho-phosphate results for November and May show that surface 
levels were lower in May for all the meres with the exception of Oak mere and 
Rostheme for which there was little change.
G r o ss  N u t r ie n t  I ,f.v e l s  a n  O v e r v ie w .
A wide variation in nutrient levels between meres was found during the November 
and May surveys. Budworth mere for example had a nitrate concentration three 
orders of magnitude greater than that of Oak mere in May 1995. This section 
summaries the nutrient levels as found in the two surveys, but it must be 
remembered that gross nutrient levels alone are not indicative of anthropogenic 
pollution.
Budworth had the highest level of nitrate, Betley the highest levels of ortho­
phosphate and total phosphorus. Oak mere had the lowest levels of nitrate and 
nitrite, and relatively low levels for the other nutrients. This is consistent with the 
results of the November 1994 survey.
It is interesting to note the differences in nutrient concentration between Budworth 
mere and Pick mere. These two meres are in close geographical proximity with the 
outlet from Pick mere running directly into Budworth, see map 1. The level of 
nitrate in Budworth is five times that in Pick mere, the level of total phosphorous 
ten times, and the level of surface ortho-phosphate fifty times. Though it is 
possible that natural factors downstream of Pick mere lead to these wide 
differences this seems unlikely and the presence of a large unnatural source of 
nutrients is implied.
N  to  P R a t io s
Figures 2 a & b show the ratio of mean inorganic nitrogen (N02 + N 03 +NH3) to 
total phosphorus for both top and bottom stations in May and November. If the 
ratio is above 12:1 then the mere can be said to be phosphorus limiting; if the ratio 
is below 5:1 the mere is nitrogen limiting; plants generally require nitrogen and 
phosphorus in a ratio of 7:1.3 As can be seen from Figures 2a and 2b Oak mere, 
Tatton, and Betley were N limiting on both occasions, whilst Hatchmere, Redes, 
weire P limiting. Tabley went from N limiting in November to P limiting in May.
For Budworth, Combermere and Pick mere it is less clear as to which nutrient is 
limiting at any time.
8
T o t a l  In o r g a n ic  n it r o g e n
Figure 3 shows the inorganic nitrogen (N 02 + NOa +NH3) concentration of each 
mere (top and bottom) stations in May 1995 as a percentage of its November 1994 
value. For Betley, Oak mere, Tabley and Tatton this value is below 50 %, while 
for the remaining meres it is at or above 100%. In the case of Betley and Tatton 
there is a significant increase in chlorophyll a concentration from November to May 
which may explain the fall in inorganic nitrogen seen over this period. Changes in 
gross algal population cannot explain however the difference in the Figures for 
inorganic nitrogen for Tabley and Oak mere.
We would expect the true winter maximum for inorganic nitrogen to occur during 
February. It is most likely that the November survey results underestimates this 
maximum for each of the meres. Results included in Figure 3 show that the 
November to May ratio of inorganic nitrogen is not less than 1 for all the meres, a 
ratio of May to winter inorganic nitrogen maximum would be expected to be less 
than 1.
D o m in a n t  M e c h a n ism s  w it h in  M e r e s  Su r v e y e d— — — — — —— — _ _ ^
One of the criteria for designation of a still water as eutrophic under both the 
UWWT and Nitrate Directives is a Secchi depth annual geometric mean of less 
than 3 m, where this reduced transparency is due to algal growth.9 Figure 4 shows 
the relationship between SeccM depth and chlorophyll a, and for Secchi depth and 
suspended solids using data from the May 1995 survey. There would appear to be 
an inverse relationship between Chlorophyll a, and therefore algal growth, and 
Secchi depth.
Moss2 summarised the available data for the Cheshire - Shropshire meres, including 
still waters in both Severs Trent and North West Regions. In this work the meres 
were split into two groups, shallow meres given to be dominated by macrophytes, 
and deep meres dominated by algae. It was suggested that this division be made at 
a depth of 3 m, below which there generally too little light for plant growth. A 
simple division between algae and macrophytes driven lakes at 3 meters does not 
however account for lakes in which both mechanisms are equally important.
This classification system has been applied to the meres surveyed and the results 
included in Table 1. For Hatchmere and Tabley the designation is given iri bold, 
Moss found these two meres to disagree with the 3 m rule explained above. For all 
the other meres those with a maximum depth greater that 3 m have been designated 
deep, the remainder shallow. Table 1 also shows the percentage of surface light 
measured at about half a meter above the mere's bottom. Results from November 
1994 show for shallow meres this value to be in the range 8 to 15 %, while all deep 
meres equalled 0 %. For May 1995 shallow meres range from 2 to 32 %
9
penetration, and deep meres 0 to 6 %. Harper quoted 1% of the surface light as 
the limit value for net photosynthesis (i. e. the difference between gross 
photosynthesis and respiration).8
Table 1: Summary of Light Penetration and Depth Data
Deepest Site 
Depth (m)
Shallow (S) 
or
Deep (D)
% of Surface light at 
Sediment + 0.5 m
May Nov. May Nov.
Betley 0.93 1.44 S 32 8
Budworth 4.49 5.76 D 6 0
Combermere 9.2 8.49 D 0 0
Hatchmere 2.78 3.25 D 1 0
Oak mere 1.84 1.25 S 2 10
Pick mere 6.19 5.29 D 0 0
Redes 2.97 2.18 S 4 8
Rostherne 26.74 25.11 D 0 0
Tabley 3.55 1.22 S 7 15
Tatton 7.95 7.87 D 0 0
1 0
G r o s s  A l g a l  P r o d u c t iv it y
Table 2 shows the mean chlorophyll a together with mean phaeophytin results for 
each mere for both the November and May surveys.
Table 2: Summary of Statistics of Chlorophyll a Data
Chlorophyll a 
(Phaeophytin) |xg/l
Mean Chlorophyll a 
{Standard deviation} 
jig/1
Mere November May Winter* Growth
Season*
Bedey 6(3) 80 (40) 2-6 32-56
Budworth 4(4) 4(2) - -
Combermere 3(3) 15(7) - -
Hatchmere 20(15) 25 (15) 27.6(6.1} 30.5 {25.3}
Oak mere 30 (10) 30(15) -
Pick mere 30 (20) 20(18) - -
Redes 15(3) 15 (8) - -
Rostheme 6 (2) 70 (40) 3 {7.5} 22.6 {23.2}
Tabley 8(4) 6 (1) 3.1 {2.8} 27.4 {39.7}
Tatton 4(3) 40(30) 15.7 {27} 10.1 {10.3}
Except for Bedey, Rostheme and Tatton there is no increase in chlorophyll a from 
November to May. Since the November survey does not cover mid winter 
conditions and the May survey does not coincide with high summer this is not an 
unexpected result. It is not possible to draw strong conclusions with regard to 
differences in the annual mean productivity between the meres, as the data may be 
heavily influenced by short term events.
One of die criteria for designation of still freshwaters as being subject to 
eutrophication is a peak chlorophyll a concentration of greater than 30 pgfl.9 
Bedey, Rostheme and Tatton all exceed this limit.
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Table 3: OECD Boundaries for Trophic Categories in fig/1 
(except Secchi depth m)8
Trophic Status Total
P
mean
Chlorophyll a 
mean
Chlorophyll a 
max
Secchi
(m)
Secchi (m) 
minimum
Ultra-
oligotrophic
i  4 s 1 £ 2.5 * 12 2 6
Oligotrophic s 10 * 2.5 s 8 * 6 5 3
Mesotrophic 10-30 ' v O -g -' 8-25 6-3 3-1.5
Eutrophic 35-100 8-25 25-75 3-1.5 1.5-0.7
Hyper-eutrophic * 100 ' V25 ’ * 75 ‘ s 1,5  ^0.7
Table 3 shows the OECD boundaries for trophic categories with those most 
relevant to the data given in bold. The criteria suggested by the DoE for selecting 
still waters subject to eutrophication are based upon this work. From this we can 
derive the following classifications. As the conditions sampled are not 
representative of the worst case (e.g. chlorophyll a will be highest in mid summer) 
we may expect the data available to underestimate the trophic level. There is some 
justification therefore in taking the worst case given by this exercise and putting this 
forward as the most representative class.
Mere Secchi 
Nov. 1994
Chlorophyll
a
Nov. 1994
Secchi 
May 1995
Chlorophyll a 
May 1995
Betlev E O E/II E
Budworth M O O/M M
Combermere M/E O M M
Hatchmere E M/E E E
Oak mere E E E E
Pick mere E E E M
Redes m M M M
Rostherne O/E M M/E H
Tablev _ O/M M O
Tatton ..... O ........... O ...... M E
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This would mean that: Rostheme is hyper-eutrophic; Betley is hyper- 
eutrophic/eutrophic; Hatchmere, Oak mere, Pick mere, and Tatton are eutrophic; 
Combermere is eutrophic/mesotrophic; Redes and Tabley are mesotrophic.
Of these classifications the finding of Oak mere as eutrophic stands out as being 
erroneous. Examination of the wider data set shows Oak mere to be a relatively 
nutrient poor, ion deficient, acidic lake. The application of chemical criteria alone 
is insufficient to obtain a true trophic status for a lake10, and the classes given above 
should be taken as no more than a first estimate.
4.3 GENERAL ASSESSMENT OF LAKES CLASSIFICATION
The water quality of a lake can change over a relatively short time frame; an algal 
bloom can begin, peak and pass away within a few days. Though some indicators 
of water quality are stable during such events, for instance conductivity4, others 
reflect this dynamism e.g. chlorophyll a. Results obtained from the two surveys 
cannot be taken therefore as even approximate seasonal means.
The aim of these surveys was to provide an overview of the water quality of the 
meres and highlight potential problem areas. Meres seen to be at risk will be 
subject to more intensive examination. Any subsequent work will have to take into 
account the recommendations for data collection laid down by the NRA for 
designation reviews under the UWWT and Nitrate Directives.5
Though the limited number of samples taken restricts the conclusions which may be 
drawn it is still possible to make some general comments. If for instance a mere is 
found to have a vfery high level of chlorophyll 3 such that it would be designated 
eutrophic under the OECD classification scheme this conclusion still holds. The 
use of benchmarks such as the OECD boundaries raises another issue, that of the 
applicability of classification schemes which take no account of the variation in 
baseline conditions between lakes. If a mere would classify as eutrophic in its 
natural state under the OECD scheme simply to say that it is currently eutrophic 
without reference to this baseline would be misleading.
It should be noted that the definitions of eutrophication and "polluted waters" used 
in the Urban Waste Water Treatment Directive and Nitrate Directive respectively 
require that this state to be other than the natural state of the water body, either that 
an "undesirable disturbance has occurred"7 (UWWTD) or that the cause is due to 
agricultural sources of N compounds (Nitrate Directive).6 In other words they 
consider water bodies suffering from or at risk of anthropogenic eutrophication.
Preliminary work aimed at quantifying the base line state of lakes in England and 
Wales is currently being carried out for the NRA.4
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5.0 CONCLUSIONS
Little variation between sites was observed on any of the meres implying that 
reasonable spatial coverage is obtained using three sample sites. Differences in 
nutrient variables ammonia, total phosphorus and ortho-phosphate were observed 
between surface and bottom samples. Oak mere was the only mere surveyed to be 
found to be acidic with a mean pH of 4.6.
Hatchmere and Redes mere were found to be phosphorus limiting, and relatively 
low in phosphorus and high in nitrogen compared to the other meres. Oak mere, 
Tatton and Betley were found to be nitrogen limiting, Betley being relatively high in 
phosphorus.
In May 1995 all but two of the Secchi depth readings were less than 3 meters, both 
of these readings were for Budworth. In November 1994 only Tatton and 
Rostheme had Secchi depth greater than 3 meters. One of the criteria for 
designation of a still water as eutrophic under both the UWWT and Nitrate 
Directives is a Secchi depth annual geometric mean of less than 3 m, where this 
reduced transparency is due to algal growth.9
In May 1995 Rostheme and Combermere were both stratified with oxygen levels at 
the deepest point sampled of 8 and 0 % saturation respectively. In November 1994 
Rostheme alone was stratified, and deoxygenated at the sediment level. In addition 
Tatton showed some indication of stratification but this cannot be asserted 
unequivocally. Of the meres Combermere (117 % saturation), Rostheme (128 %) 
and Tabley (133 %) displayed the most supersaturated surface waters. In the case 
of Tabley this elevated oxygen reading does not correspond with a high chlorophyll 
a concentration and is possibly due to the effects of macrophytes.
An initial trophic classification of the meres provides the following results: 
Rostheme is hyper-eutrophic; Betley is hyper-eutrophic/eutrophic; Hatchmere, Pick 
mere, and Tatton are eutrophic; Combermere is eutrophic/mesotrophic; Redes and 
Tabley are mesotrophic. No class is given for Oak mere as the application of the 
OECD classification scheme gave an incorrect trophic status. It must be 
emphasised that these classes are based on a limited data set and do not in 
themselves mean that the meres are significantly removed from their natural state.
Work reported elsewhere2 has shown that different mechanisms may dominate the 
beliawwr of a mere depending on whether it is deeper or shallower than a critical 
depth. This idea has been applied to the ten meres surveyed and an initial division 
between deep (Budworth, Combermere, Hatchmere, Pick mere, Rostheme and 
Tatton) and shallow (Betley, Oak mere, Redes and Tabley) meres has been made.
It is intended to examine this idea further during future surveys.
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6.0 RECOMMENDATIONS
The absence of a clear distinction between November and May chlorophyll a and 
total inorganic nitrogen results indicates that we are not surveying under winter 
conditions. In order to better describe the water quality of the meres in their winter 
state the next survey should be carried out after November 1995. It may be 
possible to use results from the automated station on Rostheme particularly 
chlorophyll a, dissolved oxygen and temperature readings to judge the best time to 
survey.
The use of depth alone to classify a lake as algal or macrophyte driven is an over 
simplification and the best method would be to actually determine that proportion 
of the lake floor covered by macrophytes. A brief survey of macrophytes should 
be carried out during the summer of 1996 with the aim of obtaining an estimate of 
the percentage cover of the mere bottom by plant life. It is possible that work being 
carried out by the Ecology staff in the Area will fulfill this requirement.
Continuous monitoring for DO should be carried out during the summer months on 
one of the shallower meres for a period of no less than 24 hours to determine the 
effects of macrophyte respiration on the water column. Tabley is recommended 
having the highest daytime DO readings (+ 130 %) found during the May survey 
and also being a relatively secure site.
Since Oak mere and Hatchmere are ground water fed, levels of nitrate in these 
waters may be indicative of nitrate in the groundwater. The threshold level given in 
Nitrates Directive is 50 mg/1.
There is a need to review existing morphometry and hydrology data on the 
Cheshire meres in order to estimate the residence times of these systems and 
determine the relative importance of the littoral and pelagic zones. This 
requirement may be fulfilled by the work currently being undertaken by The South 
Area Still Waters Group.
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Figure 1
Variation of pH with Dissolved Oxygen %  Saturation -  November 1994
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pH
Dissolved oxygen %  saturation
a  All other meres 
<8> Oakmere
Figure 2 a
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Figure 2b
N:P Ratio Bottom Station for Cheshire Meres - Detail on Ratio < 20
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Figure 3
May 1995 Inorganic Nitrogen as a % of November 1994 Inorganic Nitrogen
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figure 4
Relationship between Secchi Depth and Chlorophyll a (May 1995)
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Relationship between Secchi Depth and Suspended Solids (May 1995)
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Shallow
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A P P E N D I X  1 
L O C A T I O N  O F  S A M P L I N G  S I T E S
Cheshire M eres: Site National Grid 
Reference**
D epth
(m)
Secchi Disk
— m —
1 SJ 74841 47895 0.93 0.7
B e t l e y 2 SJ 7498147964 0.57 0.6*
3 SJ 74889 47984 0.80 1.0*
1 SJ 65472 76704 3.04 3 .0
B u d w o r t h 2 S J 65719 76803 4.49 3.2
3 SJ 66076 76853 3.21 2.8
1 SJ 58718 43797 2.17 2.7
C o m b e r m e r e 2 SJ 58621 44385 9.2 2.2
3 SJ 58927 44602 8.95 1.9
1 SJ 55272 72248 2.65 1.0
H a t c h m e r e 2 SJ 55341 72119 2.77 1.0
3 SJ 55309 72225 2.78 1.2
1 SJ 57421 67815 0.73 0.8
O a k  m e r e 2 SJ 57688 67778 1.76 0.9
3 SJ 57483 67670 1.84 0.8
1 SJ 68061 77155 3.39 1.2
P i c k  m e r e 2 S J 68177 77059 1.34 1.2
3 S J  68506 76998 6.19 1.4
1 SJ 84703 71912 0.85 bottom
R e d e s 2 SJ 84808 71764 2.97 2.2
3 SJ 84888 71468 2.35 2.0
1 SJ 74263 84038 26.74 1.4
R o s t h e r n e 2 SJ 74330 84291 20.62 2.2
3 S J  74680 84142 17.13 1.2
1 S J 72320 77006 1.24 1.5*
T a b l e y 2 SJ 72221 76818 3.55 2.5
3 SJ 72318 76747 2.88 2.2
Tatton
1 S J 75602 79465 1.44 1.6*
2 SJ 75612 79889 7.37 2.0
3 SJ 75546 80014 7.95 2.0
(*) discrepancies betw een depth and Secchi disk reading due to  the position o f  the 
sam pler (opposite side o f  the boat).
(**) The positioning sytem used to determ ine the grid reference num ber is accurate 
within a 50 m  radius.
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APPENDIX 3 
STATISTICAL TABLES
MERES SURVEY (Mav-.Iune 1995)
Temperature (deg. C pH Conductivity (iiS/cm) Diss. Oxygen (% sat.)
May '95 Nov.' 94 May ’95 Nov.' 94 May '95 Nov.’ 94 May '95 Nov.' 94
Pickmere
(21 readings)
Mean
Std. Dev. 
Minimum 
Maximum
15.68
0.50
13.58
15.92
10.02
0.03
9.98
10.08
8.53
0.11
8.12
8.59
8.14
0.05
8.03
8.20
978.78
2.71
975.50
983.60
1079.02
4.46
1072.30
1085.50
100.88
9.64
61.60
104.75
89.23
1.25
86.84
90.79
Redes
(17 readings)
Mean
Std. Dev.
Minimum
Maximum
16.55
0.31
15.66
17.05
10.86
0.05
10.75
10.91
8.20
0.06
8.11
8.35
7.97
0.02
7.92
7.99
602.09
1.04
600.80
605.10
554.55
0.23
554.30
555.10
105.92
2.97
95.52
109.28
74.15
0.74
72.30
74.96
Rostheme
(41 readings)
Mean
Std. Dev.
Minimum
Maximum
10.29
3.50
6.33
14.94
9.46
1.48
6.89
10.72
8.02
0.64
7.22
8.90
8.22
0.65
7.11
8.81
472.62
4.34
465.00
481.90
496.74
15.99
483.20
537.40
75.16
40.17
8.28
128.02
55.11
36.23
0.00
83.43
Tabley
(16 readings)
Mean
Std. Dev. 
Minimum 
Maximum
16.49
0.69
14.00
16.75
9.73
0.03
9.65
9.76
9.13
0.18
8.48
9.21
7.66
0.02
7.64
7.72
683.61
13:53
677.10
733.80
570.31
2.93
567.70
574.80
124.31
19.22
54.30
133.46
62.15
0.78
61.29
63.38
Tatton
(27 readings)
Mean
Std. Dev.
Minimum
Maximum
15.00
0.69
13.02
15.63
10.61
0.21
10.17
10.79
8.27
0.27
7.66
8.52
7.93
0.08
7.80
8.03
510.23
6.15
505.60
527.20
528.01
1.26
526.60
530.30
93.67
15.20
52.20 
108.95
83.95
1.34
80.89
85.74
■ ■ ■ I ■ ■ ■
MERES SURVEY rMav-.Tnne 199^
Temperat ure (deq. C PH Conductivity (uS/cm) Diss. Oxvqen (% sat.)
Mav '95 Nov.' 94 Mav '95 Nov.' 94 Mav ’95 Nov.' 94 Mav'95 Nov.'94
Betley
(11  readings)
Mean
Std. Dev.
Minimum
Maximum
16.81
0.28
16.31
17.37
10.38
0.07
10.32
10.46
8.38
0.05
8.30
8.43
7.98
0.09
7.87
8.06
642.60
1.71
638.90
645.00
628.64
0.30
628.30
629.10
95.12
2.55
91.26
98.91
70.32
6.19
62.72
75.97
Budworth
(18 readings)
Mean
Std. Dev.
Minimum
Maximum
16.17
0.08
16.02
16.26
10.22
0.18
9.90
10.37
8.34
0 .0 2
8.28
8.37
8.01
0.06
7.92
8.09
761.29
1 .1 1
759.10
763.20
782.27
2 .0 1
778.50
784.80
99.90
1.26
97.75
103.93
83.23
1.58
80.43
84.50
Combermere
(28 readings)
Mean
Std. Dev. 
Minimum 
Maximum
13.59
2 .8 6
9.22
16.49
10.39
0.03
10.36
10.44
8.25
0.43
7.51
8.70
7.93
0.08
7.85
8.06
535.83
10.29
522.60
548.90
575.13
51.96
549.90
683.70
73.33
47.18
0.00
117.66
72.44
4.49
69.11
81.99
Hatchmere
(2 2  readings)
Mean
Std. Dev. 
Minimum 
Maximum
16.13
0.83
14.60
16.79
10.11
0.07
9.92
10.19
7.65
0.32
7.09
7.94
7.91
0.05
7.84
8 .0 0
435.37
1.07
434.00
437.80
449.79
0.76
448.00
451.00
78.10
26.40
31.48
99.15
71.15
0.96
69.01
72.16
Oakmere
(14 readings)
Mean
Std. Dev.
Minimum
Maximum
17.09
0.17
16.85
17.36
9.14
0.25
8.77
9.33
4.60
0 .2 2
4.39
5.08
5.11
0.13
4.97
5.31
112.62
0 .2 2
112.40
113.10
123.05
0.32
122.50
123.50
104.64
1.56
1 0 2 .1 0
107.14
94.96
0.52
94.22
95.68
■ ■ ■ I i n
APPENDIX 4 
RAW DATA
MERES SURVEYS: May-June 1995
SURFACE SAMPLES
SITE Date + Time NO 3 N02 NH3 orthoP04
bet 1 310519951155 13.2 0.7 62 393
bet 2 310519951205 2.04 0.7 49 376
bet 3 310519951220 2.04 1 42 374
bud 1 10619950940 4860 41.7 75 138
bud 2 10619951000 4850 41.8 84 117
bud 3 10619951020 4790 44.8 134 130
com 1 310519951345 1080 27.7 47 155
com 2 310519951355 2180 42.4 73 58.9
com 3 310519951420 2190 43.6 78 58.3
hat 1 10619951550 4000 17.9 37 5.9
hat 2 10619951615 4000 17.5 45 7
hat 3 10619951625 4010 18.3 56 4.3
oak 1 310519951610 2.04 0.3 17 43
oak 2 310519951620 2.04 0.7 18 49.4
oak 3 310519951635 12 0.7 18 43.7
pic 1 10619951130 766 9.5 107 1.6
pic 2 10619951150 768 9.5 115 3.2
pic 3 10619951200 762 9.5 111 1.7
red 1 300519951600 3010 17.5 47 1.7
red 2 300519951610 2970 23.5 61 1.7
red 3 300519951625 2950 27.2 98 4
ros 1 300519951025 1580 17 39 218
ros 2 300519951115 1570 17.2 24 216
ros 3 300519951140 1560 16 7 0.7
tab 1 10619951355 443 24.7 197 114
tab 2 10619951405 446 24.9 164 103
tab 3 10619951425 417 23.3 183 103
tat 1 300519951320 102 6.7 65 10.2
tat 2 300519951340 67.6 4.8 44 6.2
tat 3 300519951400 64 4.7 24 3.4
BOTTOM SAMPLES:
SITE Date +Tlme NO 3 N02 NH3 orthoP04
bet 1 310519951200 2.04 0.7 82 376
bet 2 310519951210 3.8 0.7 62 346
bet 3 310519951225 141 7.2 124 357
bud 1 10619950945 4550 37.1 67 137
bud 2 10619951005 4780 40.8 67 124
bud 3 10619951025 4770 45.9 78 129
com 1 310519951350 1070 27.2 44 158
com 2 310519951400 1900 114 720 220
com 3 310519951425 904 264
hat 1 10619951555 3510 19,4 124 10.2
hat 2 1061S8516® 3510 19 115 14.2
hat 3 10619951630 3060 19.2 132 13.1
oak 1 310519951615 10.9 1 21 64
oak 2 310519951625 2.04 0.3 13 52.8
oak 3 310519951640 4.6 0.3 28 61.6
pic 1 10619951035 809 2.4 122 25.8
pic 2 10619951155 772 8.4 145 5
pic 3 10619951205 745 5.6 264 12.8
red 1 300519951605 2980 24.3 53 5.1
red 2 3005199516,15 3080 24.3 63 5.1
red 3 300519951630 2950 25.2 46 4
ros 1 300519951026 1950 19.3 25 301
ros 2 300519951126 1890 22.8 57 314
ros 3 300519951141 1920 17.5 32 360
tab 1 10619951400 482 23.6 189 109
tab 2 10619951410 336 17.6 409 377
tab 3 10619951430 456 25.3 171 102
tat 1 300519951321 144 7.8 120 17
tat 2 300519951341 87 4.6 164 31.7
tat 3 300519951401 69.6 4.4 247 58.3
SI02 Total P Susp. Sol. Solid (Ash) Chlorophyll Phaeophytin
3430 458 11 <10 70,2 47.1
3240 464 9 <10 97.6 73
3130 444 8 <10 53.6 36.3
1200 156 1.3 <10 3.6 3.57
1220 158 1.3 <10 3.6 2.12
1210 179 3 <10 5.4 0.3
1620 161 11 <10 6.6 3.66
1960 128 4 <10 22 13.3
1990 120 1.3 <10
67 33 3 <10 27.4 15.8
67 33 3 <10 23.2 13.1
127 33 4 <10 26.2 20.4
390 92 2 <10 34.5 20
409 110 3 <10 35.1 3.29
385 108 3 <10 34.5 20
1370 33 3 <10 19.6 0.835
1390 33 5 <10 17.3 0.3
1360 33 3 <10 19 8.68
692 33 2 <10 15.5 12.6
678 33 2 <10 17.3 4.29
605 33 1.3 <10 15.5 8.27
434 226 6 <10 70.8 38.9
425 199 2 <10 51.8 22.9
434 234 6 <10 128 47
11300 180 1.3 <10 4.2 0.3
667 190 1.3 <10 8.3 1.1
11100 179 1.3 <10 8.9 1.7
4010 61 1.3 <10 37.5 11.6
3330 65 3 <10 51.1 38.1
3340 33 1.3 <10 27.4 20.2
SI02 Total P
3490 502
3320 514
3710 460
1350 204
1080 172
1080 181
1670 213
4982 277
5394 28?
158 54
622 155
682 164
410 121
410
427 147
1610 33
1520 193
2120 88
690 33
1010 66
612 33
1960 269
1710 269
2290 282
11200 173
667 489
11200' 218
4650 81
4440 134
5300 102
Cheshire meres surveys in May / June 1995
Mere Site Date
Temperature 
Time Deg. C.
Depth
m
D.O. 
% sat
Light ratio Spec; Cond.
|jS/cm
pH
Betley 1 30/05/95 10:46 16.81 0.26 97.75 87.42 642.9 8.41
Betley 1 30/05/95 10:46 16.68 0.55 95.3 90.14 643.6 8.38
Betley 1 30/05/95 10:46 16.68 0.72 95.48 56.38 643.6 8.39
Betley 1 30/05/95 10:46 16.67 0.93 95.87 31.84 644.2 8.34
Betley 2 30/05/95 10:52 17 0.23 95.3 109.84 642.4 8.41
Betley 2 30/05/95 10:52 17.04 0.5 96.56 86.74 641.6 8.41
Betley 2 30/05/95 10:52 17.01 0.57 96.6 66.86 641.6 8.41
Betley 3 30/05/95 11:04 17.37 0.27 98.91 103.61 638.9 8.43
Betley 3 30/05/95 11:04 16.68 0.51 91.59 82.86 645 8.33
Betley 3 30/05/95 11:04 16.68 0.6 91.72 61.18 641.2 8.3
Betley 3 30/05/95 11:04 16.31 0.8 91.26 43.73 643.6 8.31
Budworth - 1 31/05/95 09:32 16.26 0.2 100.58 125.81 762.8 8.33
Bgdwprth . ' ...V 1 31/05/95 09:32 16.26 0.5 100.58 87.29 762.1 8.33
Budworth 1 31/05/95 09:32 16.25 0.67 100.66 71.96 762 8.33
Budworth ' 1 31/05/95 09:32 16.25 1.27 100.61 40.70 762.1 8.33
Budworth 1 31/05/95 09:32 16.25 2.21 100.51 20.46 762.1 8.32
Budworth 1 31/05/95 09:32 16.15 3.04 97.75 9.22 763.2 8,28
Budworth 2 31/05/95 09:57 16.1 0.15 99.37 121.57 761.2 8.35
Budworth 2 31/05/95 09:57 16.22 0.59 99.68 69.04 761.4 8.35
Budworth 2 31/05/95 09:57 16.08 0.8 99.21 59.43 760.2 8.35
Budworth 2 31/05/95 09:57 16.07 1.26 99.13 37.47 760.4 8.34
Budworth 2 31/05/95 09:57 16.06 1.77 99.02 21.13 760.1 8.35
Budworth 2 31/05/95 09:57 16.02 2.52 98.86 11.16 759.7 8.34
Budworth 2 31/05/95 09:57 16.15 4.49 103.93 5.88 759.1 8.37
Budworth 3 31/05/95 09:57 16.22 0.3 99.72 109.19 762.1 8.35
Budworth 3 31/05/95 09:57 16.09 0.57 99.21 84.72 760.4 8.35
Budworth 3 31/05/95 09:57 16.22 1.01 99.72 56.63 761.3 8.35
Budworth 3 31/05/95 09:57 16.21 1.38 99.75 33.50 761.7 8.35
Budworth 3 31/05/95 09:57 16.21 3.21 99.95 10.35 761.3 8.35
Combermere 1 30/05/95 12:34 16.49 0.55 117.66 81.58 547.8 8.45
Combermere 1 30/05/95 12:34 16.49 0.68 117.62 71.01 547.8 8.45
Combermere 1 30/05/95 12:34 16.49 1.07 117.66 44.66 547.4 8.45
Combermere 30/05/95 12;34 16.41 1.38 117.07 29.06 548.1 8.43
Gombermere 1 30/05/95 12:34 16.41 1.75 117.01 21.98 547.9 8.43
Combermere 1 30/05/95 12:34 16.32 2.17 116 14.74 548.9 8.4
Combermere 2 30/05/95 12:46 16.19 0.55 113.55 82.13 524.1 8.69
Combermere 2 30/05/95 12:46 16.16 0.75 112.94 61.47 523.8 8.69
Combermere 2 30/05/95 12:46 15.75 1.53 108.48 14.14 522.6 8.66
Combermere 2 30/05/95 12:46 15.23 2.19 105.21 8.72 524.3 8.64
Combermere 2 30/05/95 12:46 14.85 3.15 100.57 3.68 525.3 8.6
Combermere 2 30/05/95 12:46 14.5 4.52 93.96 1.71 526.5 8.55
Combermere 2 30/05/95 12:46 13.12 5.46 67.83 0.94 530.2 8.32
Combermere 2 30/05/95 12:46 10.29 6.55 19.79 0.44 538.9 7.82
Combermere 2 30/05/95 12:46 9.71 7.25 9.68 0.85 541.1 7.74
Combermere 2 30/05/95 12:46 9.47 7.91 2.02 0.91 544.1 7.68
Combermere 2 30/05/95 12:46 9.31 8.72 0 0.82 546 7.63
Combermere 2 30/05/95 12:46 9.26 9.2 0 0.76 546.6 7.58
Combermere 3 30/05/95 12:34 16.13 0.56 112.1 85.67 524.2 8.7
Combermere 3 30/05/95 12:34 15.56 1.4 106.83 28.83 523.4 8.66
Combermere 3 30/05/95 12:34 14.92 2.58 98.96 9.02 524.8 8.6
Combermere 3 30/05/95 12:34 14.63 3.86 96.41 3.08 525.4 8.57
Combermere 3 30/05/95 12:34 14.35 4.9 90.63 1.67 526 8.51
Combermere 3 30/05/95 12:34 12.6 5.78 56.9 0.93 532.6 8.13
Combermere 3 30/05/95 12:34 10.88 6.3 28.34 0.68 537.3 7.75
Combermere 3 30/05/95 12:34 10.33 6.6 20.08 0.50 537.4 7.66
Cheshire meres surveys in May I June 1995
Mere Site Date
Temperature 
Time Deg. C.
Depth
m
D.O. 
% sat
Light ratio Spec. Cond.
|jS/cm
pH
Combermere 3 30/05/95 12:34 9.49 7.83 5.91 0.22 542.6 7.56
Combermere 3 30/05/95 12:34 9.22 8.95 0 0.10 548.1 7.51
Hatchmere 1 31/05/95 15:46 16.79 0.22 99.15 151.00 435.8 7.92
Hatchmere 1 31/05/95 15:46 16.79 0.53 98.98 89.57 435.2 7.91
Hatchmere , 1 31/05/95 15:46 16.77 0.81 98.73 45.23 435.1 7.9
Hatchmere 1 31/05/95 15:46 16.69 1.31 95.29 19.75 434.9 7.84
Hatchmere 31/05/95 15:46 16.07 2.09 74.86 7.11 436.6 7.47
Hatchmere 1 31/05/95 15:46 15.06 2.65 45.64 4.10 436.6 7.17
Hatchmere 1 31/05/95 15:46 14.94 2.65 42.76 4.09 437.8 7.16
Hatchmere 2 31/05/95 16:04 16.75 0.49 98.52 75.38 435 7.91
Hatchmere 2 31/05/95 16:04 16.72 0.93 97.31 27.74 435 7.89
Hatchmere 2 31/05/95 16:04 16.69 1.38 96.26 13.59 435 7.85
Hatchmere 2 31/05/95 16:04 16.67 2.06 95.83 4.20 434.7 7.79
Hatchmere 2 31/05/95 16:04 16.54 2.22 92.9 3.60 435 7.79
Hatchmere 2 31/05/95 16:04 16.22 2.41 74.43 2.72 434.1 7.53
Hatchmere 2 31/05/95 16:04 14.84 2.77 33.78 2.96 436.1 7.09
Hatchmere 3 31/05/95 16:04 16.77 0.19 98.87 89.06 434.6 7.94
Hatchmere 3 31/05/95 16:04 16.77 0.58 98.6 67.33 434 7.94
Hatchmere 3 31/05/95 16:04 16.77 0.82 98.52 37.78 434 7.93
Hatchmere 3 31/05/95 16:04 16.73 1.48 97.59 1.46 434 7.92
Hatchmere 3 31/05/95 16:04 15.98 2.22 72.16 0.86 434.8 7.52
Hatchmere 3 31/05/95 16:04 15.07 2.64 44.33 1.29 436.7 7.29
Hatchmere 3 31/05/95 16:04 14.66 2.77 32.28 0.90 436.5 7.22
Hatchmere 3 31/05/95 16:04 14.6 2.78 31.48 0.55 436.7 7.22
Oakmere 1 30/05/95 15:01 17.36 0.2 107.14 130.09 113.1 4.88
Oakmere 1 30/05/95 15:01 17.33 0.49 106.76 85.30 112.9 4.83
Oakmere 1 30/05/95 15:01 17.32 0.58 106.78 54.55 112.9 4.88
Oakmere 1 30/05/95 15:01 17.31 0.73 106.8 29.15 112.6 5.08
Oakmere 2 30/05/95 15:11 17.04 0.22 104.32 127.95 112.8 4.44
Oakmere 2 30/05/95 15:11 17.03 0.52 104.04 67.71 112.5 4.43
Oakmere 2 30/05/95 15:11 17.01 0.84 104.06 24.62 112.6 4.4
Oakmere 2 30/05/95 15:11 16.99 1.31 104.07 7.61 112.4 4.39
Oakmere 2 30/05/95 15:11 16.97 1.76 103.9 2.75 112.5 4.44
Oakmere 3 30/05/95 15:23 17.02 0.28 104.07 134.65 112.6 4.52
Oakmere 3 30/05/95 15:23 17.03 0.54 103.83 71.74 112.4 4.52
Oakmere 3 30/05/95 15:23 17 0.83 103.61 22.03 112.5 4.53
Oakmere 3 30/05/95 15:23 16.99 1.33 103.46 2.49 112.5 4.52
Oakmere 3 30/05/95 15:23 16.85 1.84 102.1 1.57 112.4 4.51
Pickmere 1 31/05/95 11:22 15.8 0.18 104.75 94.48 980.2 8.54
Pickmere 1 31/05/95 11:22 15.8 0.57 104.52 82.93 979.2 8.54
Pickmere 1 31/05/95 11:22 15.79 0.87 104.57 52.82 979.2 8.53
Pickmere 1 31/05/95 11:22 15.78 1.35 104.43 29.45 979.1 8.51
Pickmere 31/05/95 11:22 15.75 2.51 103 9.65 980.4 8.47
Pickmere 1 31/05/95 11:22 15.41 3.39 • 95.94 4.37 982.6 8.4
Pickmere 2 31/05/95 11:39 15.92 0.51 104.66 90.16 975.7 8.58
Pickmere 2 31/05/95 11:39 15.89 0.59 104.56 77.03 975.8 8.59
Pickmere 2 31/05/95 11:39 15.83 1.34 104.61 15.79 978.4 8.58
Pickmere 3 31/05/95 11:39 15.92 0.21 104.7 151.46 976.5 8.59
Pickmere 3 31/05/95 11:39 15.85 0.51 104.69 107.33 978.4 8.58
Pickmere 3 31/05/95 11:39 15.85 0.58 104.69 94.44 978.3 8.58
Pickmere 3 31/05/95 11:39 15.89 1.19 104.5 34.28 975.7 8.58
Pickmere 3 31/05/95 11:39 15.88 1.68 104.2 18.65 975.5 8.58
Pickmere 3 31/05/95 11:39 15.83 2.05 104.61 9.01 978.2 8.58
Pickmere 3 31/05/95 11:39 15.76 3.08 101.75 5.00 979.8 8.55
Pickmere 3 31/05/95 11:39 15.87 3.23 103.92 4.31 975.6 8.58
Pickmere 3 31/05/95 11:39 15.66 3.96 98.27 3.32 983.6 8.52
Pickmere 3 31/05/95 11:39 15.84 4.59 103.12 0.90 975.8 8.57
Pickmere 3 31/05/95 11:39 15.35 5.57 91.47 0.52 983.3 8.47
Pickmere 3 31/05/95 11:39 13.58 6.19 61.6 0.61 983.1 8.12
Redes 1 29/05/95 14:47 16.49 0.26 107.72 55.63 603.4 8.15
Redes 1 29/05/95 14:47 16.41 0.58 107.08 74.48 602.6 8.15
Redes 1 29/05/95 14:47 16.37 0.68 107.28 71.82 602.6 8.16
Cheshire meres surveys in May / June 1995
Mere Site Date
Temperature 
Timfe Deg. C.
Depth
m
D.O.
%sat
Light ratio Spec. Cond. 
pS/cm
pH
Bedes 1 29/05/95 14:47 16.24 0.85 107.53 61.75 602.5 8.16
Redes 2 29/05/95 ( 14:56 16.71 0.27 109.28 75.40 602 8.35
Redes 2 29/05/95 14:56 16.61 0.69 107.12 66.09 601.7 8.32
Redes 2 29/05/95 14:56 16.51 1.35 105.23 3.63 602.4 8.28
Redes 2 29/05/95 14:56 16.48 1.76 104.48 4.01 602.2 8.25
Redes 2 29/05/95 14:56 16.46 2.33 103.97 3.91 601 8.22
Redes 2 29/05/95 14:56 15.66 2.97 95.52 5.60 605.1 8.11
Redes 3 29/05/95 15:11 17.05 0.28 107.38 95.97 602.4 8.17
Redes 3 29/05/95 15:11 17.01 0.67 107.2 63.51 601.3 8.17
Redes 3 29/05/95 15:11 16.86 1.02 106.54 40.47 601.2 8.17
Redes 3 29/05/95 15:11 16.72 1.44 105.76 22.48 600.8 8.18
Redes 3 29/05/95 15:11 16.61 1.76 106.11 12.52 601.4 8.19
Redes 3 29/05/95 15:11 16.59 2.03 106.2 10.16 601.5 8.19
Redes 3 29/05/95 15:11 16.59 2.35 106.2 3.79 601.4 8.2
Rostheme 1 29/05/95 09:12 14.94 0.58 128.02 60.49 471.7 8.9
Rostheme 1 29/05/95 09:12 14.86 1.05 127.92 33.27 471.5 8.9
Rostheme 1 29/05/95 09:12 14.61 1.82 123.3 10.00 472.4 8.85
Rostheme 1 29/05/95 09:12 14.46 2.99 116.97 3.23 473.6 8.78
Rostheme 1 29/05/95 09:12 13.3 5.1 102.88 0.68 477.7 8.5
Rostheme 1 29/05/95 09:12 12.12 6.57 94.48 0.30 477.9 8.28
Rostheme 1 29/05/95 09:12 11.31 8.52 90.1 0.13 476.7 8.23
Rostheme 1 29/05/95 09:12 9.32 10.91 82.12 0.04 471 8.06
Rostheme 1 29/05/95 09:12 8.34 12.87 66.05 0.01 468.7 7.76
Rostheme 1 29/05/95 09:12 7.3 15.18 52.42 0.00 466.7 7.53
Rostheme 1 29/05/95 09:12 6.73 16.85 45.98 0.00 465.2 7.46
Rostheme 1 29/05/95 09:12 6.48 18.77 39.04 0.00 465 7.42
Rostheme 1 29/05/95 09:12 6.38 20.6 26.86 0.00 466.5 7.36
Rostheme 1 29/05/95 09:12 6.36 21.89 22.77 0.00 467.4 7.35
Rostheme 1 29/05/95 09:12 6.33 22.9 18.14 0.00 468.4 7.31
Rostheme 1 29/05/95 09:12 6.33 23.94 12.64 0.00 469.4 7.22
Rostheme 1 29/05/95 09:12 6.34 25.44 10.76 0.00 470 7.22
Rostheme 1 29/05/95 09:12 6.36 26.74 8.28 0.00 470.7 7.22
Rostheme 2 29/05/95 09:56 14.9 0.62 124.6 69.77 474.4 8.87
Rostheme 2 29/05/95 09:56 14.88 1 124.32 35.11 474.1 '8.87
Rostheme 2 29/05/95 09:56 14.78 1.66 123.04 6.36 474.3 8.86
Rostheme 2 29/05/95 09:56 14.38 3.36 116.43 2.86 475.9 8.77
Rostheme 2 29/05/95 09:56 14 4.78 109.13 1.31 478.3 8.64
Rostheme 2 29/05/95 09:56 13.49 5.78 103.89 0.81 479.1 8.54
Rostheme 2 29/05/95 09:56 11.56 8.03 88.5 0.26 480.1 8.19
Rostheme 2 29/05/95 09:56 10.25 9.62 79.27 0.12 475.6 8.02
Rostheme 2 29/05/95 09:56 8.42 11.66 69.97 0.05 472.8 7.81
Rostheme 2 29/05/95 09:56 7.49 13.93 54.74 0.01 470.6 7.54
Rostheme 2 29/05/95 09:56 6.89 16.06 41.57 0.00 468.5 7.39
Rostheme 2 29/05/95 09:56 6.55 17.74 32.59 0.00 468.3 7.26
Rostheme 2 29/05/95 09:56 6.43 19.03 23.74 0.00 469.7 7.24
Rostheme 2 29/05/95 09:56 6.41 20.62 20.32 0.00 470.4 7.22
Rostheme 3 29/05/95 10:32 14.77 0.55 125.94 63.49 475.2 8.86
Rostheme 3 29/05/95 10:32 14.74 1.3 125.55 20.29 475 8.86
Rostheme 3 29/05/95 10:32 14.69 3.59 124.38 0.96 474.8 8.82
Rostheme 3 29/05/95 10:32 12.22 5.87 94.66 0.12 481.9 8.23
Rostheme 3 29/05/95 10:32 11.3 8.47 89.36 0.03 480.7 8.13
Rostheme 3 29/05/95 10:32 9.65 11.25 81.66 0.01 475.8 7.91
Rostheme 3 29/05/95 10:32 8.06 13.59 63.24 0.00 472.1 7.55
Rostheme 3 29/05/95 10:32 7.06 16.1 48.55 0.00 469.8 7.36
Rostheme 3 29/05/95 10:32 6.91 17.13 47.16 0.00 469.3 7.33
Tabley 1 31/05/95 13:47 16.69 0.51 125.15 100.37 681.2 9.16
Tabley 1 31/05/95 13:47 16.69 0.63 125.38 76.22 681 9.16
Tabley 1 31/05/95 13:47 16.68 1.24 125.16 41.02 680.9 9.16
Tabley 2 31/05/95 13:47 16.71 0.26 128.93 113.42 682.5 9.16
Tabley 2 31/05/95 13:47 16.7 0.51 129.04 108.24 682 . 9.16
Tabley 2 31/05/95 13:47 16.69 0.74 129.37 64.01 681.9 9.16
Tabley 2 31/05/95 13:47 16.68 1.07 130.85 48.36 681.8 9.17
Cheshire meres surveys in May / June 1995
Temperature Depth D.O. Light ratio Spec. Cond. pH
Mere Site Date Time Deg. C. m %sat MS/cm
Tabley 2 31/05/95 13:47 16.66 2.01 124.79 14.32 680.8 9.16
Tabley 2 31/05/95 13:47 15.96 2.77 117.07 9.55 683.8 9.1
Tabley 2 31/05/95 13:47 14 3.55 54.3 4.52 733.8 8.48
Tabley 3 31/05/95 14:06 16.75 0.48 133.28 104.38 678.4 9.21
Tabley 3 31/05/95 14:06 16.73 0.77 133.42 64.33 678.1 9.21
Tabley 3 31/05/95 14:06 16.72 1.11 133.46 41.67 678.2 9.21
Tabley 3 31/05/95 14:06 16.72 1.53 133.46 22.13 678.2 9.21
Tabley 3 31/05/95 14:06 16.71 2.19 132.8 12.44 678.1 9.21
Tabley 3 31/05/95 14:06 16.69 2.88 132.52 7.00 677.1 9.21
Tatton 1 29/05/95 12:14 15.63 0.31 91.96 113.93 520 8.01
Tatton 1 29/05/95 12:14 15.6 0.59 92.36 67.08 518.3 8.04
Tatton 1 29/05/95 12:14 15.56 0.84 92.79 60.37 518.6 8.04
Tatton 1 29/05/95 12:14 15.46 1.12 91.89 2.23 519.1 8.01
Tatton 1 29/05/95 12:14 15.46 1.18 92.85 36.26 518.3 8.05
Tatton 1 29/05/95 12:14 15.15 1.44 79.58 4.09 527.2 7.66
Tatton 2 29/05/95 12:23 15.52 0.6 108.95 78.51 505.8 8.52
Tatton 2 29/05/95 12:23 15.44 0.87 107.78 49.94 505.8 8.51
Tatton 2 29/05/95 12:23 15.34 1.77 106.38 19.00 506.3 8.5
Tatton 2 29/05/95 12:23 15.31 2.6 105.68 9.07 505.8 8.5
Tatton 2 29/05/95 12:23 15.27 3.68 105.21 3.51 505.7 8.5
Tatton 2 29/05/95 12:23 15.25 4.87 104.91 1.51 505.6 8.5
Tatton 2 29/05/95 12:23 14.89 5.91 99.45 1.01 507.2 8.44
Tatton 2 29/05/95 12:23 13.89 6.51 71.34 0.22 512.2 8.06
Tatton 2 29/05/95 12:23 13.3 7.37 56.97 0.12 514.5 7.91
Tatton 3 29/05/95 12:51 15.28 0.57 103.39 86.97 505.9 8.46
Tatton 3 29/05/95 12:51 15.29 0.57 103.39 87.90 505.7 8.46
Tatton 3 29/05/95 12:51 15.24 0.95 102.99 48.30 505.8 8.46
Tatton 3 29/05/95 12:51 15.25 0.96 103.1 48.74 505.7 8.46
Tatton 3 29/05/95 12:51 15.23 1.59 102.71 23.95 505.8 8.46
Tatton 3 29/05/95 12:51 15.17 2.14 102.25 10.24 505.8 8.45
Tatton 3 29/05/95 12:51 15.09 3.19 101.42 3.94 505.8 8.44
Tatton 3 29/05/95 12:51 14.96 4.19 99.28 1.95 505.7 8.42
Tatton 3 29/05/95 12:51 14.78 5.11 93.46 0.95 507.2 8.34
Tatton 3 29/05/95 12:51 14.64 5.96 86.19 0.47 509.4 8.23
Tatton 3 29/05/95 12:51 13.87 7.1 70.52 0.18 510.8 8.04
Tatton 3 29/05/95 12:51 13.02 7.95 52.2 0.10 512.3 7.7
